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ABSTRACT

The aim of this paver is to compute the number of semjorders

on a finite set X.

The semiorder model has been introduced by LUCE R.D. (1956)

to deal with non transitive indifference Judgements. According with scoTT D.
and SUPFES F. (195%), a semiorder on the finite set X is a relation R such
that there exist :

- a numerical function u defined on X,

- a positive number ¢ ,
~with :
XRY & u(x) 2 uy) -0

ForgeXamp1e,a complete order and a complete auasiorder are
semiorders.
) Let n = card(X) and 9,> the number of sepiorders defined on X.
The following formula is established in the paper :

™M=

: _1yn-k
1y q,- (D" s(n,k) 2wy,

k=1
with S(n,k), the~stjr1ing numbers of the second kind and {a} b= a(a-1)...¢a-b+1).

For example one can obtain :
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Neverless the previous formula is alternate which makes

- some trouble in the evaluation of 9, when n increases. In order to avoid this

~ desagreement, the paper proposes another way for computing Q- The basic formula
is

™M
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Here DK™ S(n,k) k! is the number of complete cuasiorders
on X with k classes. Using the recurrence relation of the Stirlina number
of the second kind we obtain :

k(

Po.k” XPp_1 k-1 * Pn-1,k)

With the initial conditions ;

Pn,1" Land p, = n!

b

the calculation of the Pk is then easy.

In order to define Cp» We introduce the complete quasiorder SR
~associated to a semiorder R. (LUCE R.D. (195€)). This relatior is definec by :

XSp Ve VZ:zRx = zRYy and vRz = xR z.

A}

~

Then ¢, is the number of semiorders defined on a set with k elements such that
the asstciated cuasiorders are orders. In the first pert of the paper the
formula (2) is established.

The main problem is ﬁhe evaluetion of Cp - To solve it, we define
the notion of "subdiagonal scale of orcder (n,k)" (SDS of orcer (n,k) ) :
such that :

this i1s a double seaquence of inteqers (aj, bj~1.5j <q

0 < a; <. <aq= n

0 < by <. <bq= k

35 < bi for every §

(A similar notion has been defined by KREWEPAS . (1970 ).






A "strict subdiagenal scele cf order (n,k)" (SSDS of order (n,k))is a SCS of

orcer (n,k) for which :

a; < bj fer every i < q.

Let c, k,,ar:d c: K the numbers cf SGS and SSDS of order (n,k).

Using 2 characterization of the semiorders nroncsecd by
MENUET J.(1974) and JACNUET-LAGREZE E. (1975), we first prove that :

(3) c=c
-Secondly we prove that

' X
(4). _ “n,n™ “n+l,n
third1y we make 2 cornect1on between the c* k and the gereralized tallot numbers
n ¢ introduced by CARLITZ L. (1969) : * |

X x
(5) 9hk= C2k-n+1,k

These Tast numbers cen be evaluzted by the followina formulas :

x ”
dn K d

nk-1 7T dn-1. k-1t dp. 2.k-1

d> =0 if n>k or n=0
n,k

X
Examnle :
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As a corsecuerce cof fermulas (3) (4) and (5), the numbers c,, arpeer on

the diagonal of the nrevious table.
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